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Description 

FIELD OF THE INVENTION 

5 This invention relates to a peelable foil package for sutures and, in particular, for absorbable and pre-moistened 
nylon sutures. 

BACKGROUND OF THE INVENTION 

10 It is important for sutures to be easily and quickly supplied to sterile or scrubbed personnel working in a sterile field 
of use. Typically what is considered to be a sterile field is a designated area in which everything to be touched or used 
in surgery or a medical procedure is to remain sterile. It is important that the sterile personnel working in the sterile field 
do not contaminate the field by touching unsterilized packages. Therefore any suture packaging transferred into the 
sterile field must be sterile. 

15 It is also important that once in the sterile field, a sterile user, can easily and quickly ready the sutures for use with- 
out compromising suture sterility. 

In packaging absorbable sutures, it is important to provide a barrier to moisture and oxygen and prevent the mois- 
ture and oxygen from entering the package. It is well known that water will react with absorbable suture material to 
cause the polymer structure to break down. Even minute amounts of water or moisture can accelerate absorbable 

20 suture degradation. Some stability studies have indicated oxygen also may cause suture degradation. 

In the packaging of hydrophilic nylon sutures, the sutures are pre-moistened and packaged in a humid environment 
so that the nylon material will remain pliable. It is important to provide a barrier to moisture to prevent the moisture from 
escaping the packaging. Thus a similar packaging is used for pre-moistened nylon sutures as is used for absorbable 
sutures. 

25 Presently, both absorbable sutures and pre-moistened nylon sutures are packaged in foil and have a secondary 
plastic and paper overwrap. In the existing art, the foil packaging for absorbable and pre-moistened nylon sutures is 
made from two or more sections of foil having a polymer lamination or coating to enhance the ability of the foil to act as 
a sufficient barrier to moisture and oxygen. It is believed that the intimacy of the bonds of the lamination or coating with 
the foil plays a significant role in closing off voids in the foil. An example of polymer laminated foil suture packaging is 

so described in U.S. patent No. 4,014,433 and US-A-4 1 35 622. 

US-A-4 135 622 discloses the features of the preamble of claim 1. 

In the prior art, the foil laminates, i.e., the foil sections with a coating and/or lamination, are heat-sealed together 
around their periphery forming a heat-seal around a cavity in which the sutures are contained. The process of packag- 
ing the sutures is performed in a sterile environment and the outside of the foil is sterilized as well. The secondary wrap 

35 is placed over the foil packaging to preserve the sterility of the outside of the foil packaging. 

In use, the secondary wrap is typically opened or peeled apart by a non-sterile user such as a circulating nurse 
whose responsibility it is to get supplies and transfer them to a desired area, usually a sterile field in which surgery or 
a medical procedure is being performed. The non-sterile user transfers the contents of the secondary wrap by either 
flipping or dropping the contents, i.e., the foil packaged sutures, onto a sterile tray, or by passing the foil packaged 

40 sutures into the sterile field by peeling open the package, exposing and presenting the sterile foil package which a ster- 
ile user may then remove, e.g., by grasping with sterile forceps. The flipping, dropping or otherwise passing the second- 
ary wrap contents may be referred to as "transferring." Once the foil package has been transferred into the sterile field, 
the sterile user may open the sterile foil package and, may grasp the suture needle with an attached suture. 

The purpose of the secondary wrap is to enable the non-sterile user to transfer the foil packaging without touching 

45 it or otherwise compromising its sterility. It has been important for the peelable secondary packaging to have the right 
touch, i.e., not to require excessive force to open, so that the user has control of the transferring process, for example, 
to prevent the inner package component such as a tear-open foil package contained therein, from unintentionally falling 
out or flying away. 

One of the reasons the packaging system using a foil package with a secondary wrap has been considered neces- 
50 sary is, if the foil were not sterile on the outside and were opened by a non-sterile user, unsterile foil, e.g., a torn or 
peeled outside edge, could come in contact with the suture holding mechanism or the suture and thereby compromise 
suture sterility. 

One of the problems with the existing suture packaging is that the sterile user must open the foil package. This task 
can be time consuming, awkward, and inconvenient particularly in the context of surgery where a sterile user is involved 
55 in several simultaneous activities and may also be required to act quickly. 

It is an object of the present invention to eliminate the use of foil suture packaging in the sterile field and to eliminate 
the secondary overwrap by providing a peelable foil suture package for transferring an immediately accessible suture 
into the sterile field. Another object of the invention is to reduce the amount of packaging material thus reducing the 
amount of medical waste material by eliminating the overwrap and using peelable foil to transfer a suture. Another 
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object of the invention is to provide a sterile user easy access to a suture needle and attached suture without requiring 
the sterile user to peel or tear open a foil package. 

Existing peelable foil suture packaging does not provide adequate barrier to moisture to prevent suture degradation 
for a desirable suture stability and/or is not suitable for transferring sutures into a sterile field. 
5 It is therefore another object of the invention to provide absorbable suture packaging which provides a sufficient 
barrier to bacteria and moisture while facilitating a relatively easy transfer into a sterile field and easy access by a user. 

It is a further object of the invention to provide a peelable foil suture package for hydrophilic nylon sutures packaged 
under humid conditions that is capable of preventing loss of suture moisture. 

It is also an object of the present invention is to provide a peelable foil which reduces the likelihood that the user 
10 may be cut by edges of the foil packaging. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a suture package and an arming system comprising such a 
15 suture package as defined in the claims. 

The present invention provides a peelable foil packaging system for sutures, preferably absorbable sutures, which 
eliminates the necessity for a secondary overwrap and eliminates the step which requires a sterile user to peel or tear 
open a suture package to access a suture. 

The package of the present invention comprises two foil laminates. Preferably each foil laminate of the present 
20 invention comprises a metal foil section, preferably aluminum foil, having an inner lamination comprising a polymer, 
such as polypropylene. The two foil laminates are sealed together enclosing a suture. The sealed foil laminates are 
capable of preserving sterility, preventing degradation of the suture, and maintaining suture stability by providing a suf- 
ficient barrier to moisture, oxygen and bacteria. 

A laminate as used herein refers to a foil having a coating applied directly to at least one surface of a metal foil or 
25 a coating applied to at least one surface of the foil using an adhesive. A lamination is the coating applied to the foil either 
directly or using an adhesive. To laminate as used herein means to apply a coating directly or using an adhesive. 

In one embodiment a first foil section is laminated with a first polymer coating comprising an extrusion coated pol- 
ymer and a second foil section is laminated with a polymer coating comprising a solvent based coated polymer. The 
polymer coatings of the laminates are sealable together, for example, by heat sealing or gluing. A heat sealable polymer 
30 coating is capable of forming a seal with another polymer coating when heated. Preferably, the laminates are heat- 
sealed together. The sealed polymer coatings of the first and second foil sections permit the foil sections to be peeled, 
i.e., separated, from each other. When the package is peeled, one of the coatings may separate from the foil to which 
it was laminated while adhering or remaining integral with the other polymer coating. The peeling may also occur in 
other ways, for example, the polymer coatings may separate from each other. 
35 Two non-sealed flaps at one end of the package, one for each section of foil, may be used to peel the package 
open. 

In a preferred embodiment of this invention, the polymer coatings for the first and second foil sections comprise 
polypropylene. The polypropylene is laminated on the second foil section using a dispersion coating method. The poly- 
propylene laminated sides of the pieces of foil are heat sealed together to effect a seal substantially impervious to bac- 
40 teria, water and oxygen. 

Preferably the suture contained in the foil packaging is attached to a suture needle, and is wound in a suture holding 
mechanism which presents the needle for quick, easy grasping. An example of such suture holding mechanism is 
described in EP-A-608145. Each of the two foil sections may be peeled, i.e., separated from the other, to transfer the 
sterile contents into a sterile field without touching or otherwise compromising the suture's sterility. 
45 The seal strength of the package, i.e., the force per inch of seal width required to peel the package open, is suffi- 
ciently low so as to permit the user to have effective control in the transferring of the suture from the package. And, the 
seal strength is high enough to maintain control in the use of the package, to maintain package integrity and to minimize 
the risk of the package opening, particularly in transportation and handling. 

Another feature of a preferred embodiment of the invention is an outer lamination comprising a polymer coating 
so adhered to the foil with an adhesive, wherein the outer lamination and adhesive provide a "soft feel" to the package. The 
outer coating helps to prevent the package from cutting or scratching the user and can serve to minimize cracking and 
microbreaks, particularly if the packaging is mishandled. The flexibility of the package, the thickness of the foil or the 
coatings, or the adhesive selected to adhere the coating to the foil may effect the soft feel of the package. 

Another feature of the preferred embodiment provides for a package with rounded corners to minimize cutting by 
55 the package. 

The package of the present invention also may be used to package nylon sutures which are pre-moistened and 
packaged under humid conditions to maintain suture pliability. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

Figures 1 A, 1 B and 1 C illustrate the opening of a package of the present invention and transferring a suture holding 
mechanism contained therein. 

5 Fig. 2 is a plan view of a partially peeled foil package of the present invention containing a suture in a suture holding 

mechanism. 

Fig. 3 is a partial outside view and a partial cross sectional view of the peelable foil package of the present invention 
containing a suture in a suture holding mechanism. 

Fig. 4 is a cross sectional view taken along lines 4-4 of Fig. 3. 
w Figs. 5A and 5B are enlarged cross sectional views of Fig. 3 taken along lines 5A-5A and 5B-5B, respectively. 
Fig. 6 is a plan view of a suture holding mechanism. 

Fig. 7 is a top plan view of the suture holding mechanism depicted in Fig. 6 in a sleeve. 
Fig. 8 is a graph representing a 24-week suture stability study. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figures 1-5, there is illustrated a package 10 in accordance with the present invention. The package 
10 comprises a top foil laminate 1 1 and a bottom foil laminate 12. The package 10 is generally rectangular in shape to 
accommodate a suture holding mechanism 15 containing an absorbable suture 20 attached to a needle 21. The pack- 

20 age 10 has rounded corners 16 to minimize sharp edges. Other shapes may be used as well. 

A heat seal 1 4 is formed around one side 49 of the top laminate 1 1 and around one side 50 of the bottom laminate 
12. The laminates 11 and 12 are sealed together at the heat seal 14. The suture holding mechanism 15 is packaged in 
a cavity 13 and is enclosed within the periphery of the heat seal 14 and between the laminates 1 1 and 12. The top 1 1 
and bottom 12 laminates each additionally comprise a flap 17 and 18 respectively, extending from the heat seal 14 

25 periphery to an end 1 9 of the package. The flaps 1 7, 1 8 are not heat sealed together and provide a gripping area with 
which the flaps can be used to peel apart the foil sections to open the package 1 0 and transfer the suture holding mech- 
anism 15 into a sterile field of use. 

Figs. 1A-C illustrate the package 10 in use. The flaps 17 and 18 are grasped to peel open the heat seal 14 starting 
at the end 19. (Fig. 1A) The package 10 is opened in a direction away from the end 19 and generally in the direction of 

30 the line AB. The flaps 1 7, 1 8 are peeled apart and away from each other to expose the suture holding mechanism 1 5 
(Fig. 1 B) while contact with the suture holding mechanism 15 is avoided. The suture holding mechanism 15 may then 
be transferred easily out of the opened package end by grasping the exposed suture holding mechanism, e.g., with ster- 
ile forceps (Fig. IB) or by flipping or dropping the suture holding mechanism 1 5 from the foil package 10 (Fig. 1C) with- 
out contacting the suture holding mechanism 15 or the suture 20. The suture holding mechanism has labeling 

35 information 60 for the sterile user to identify the suture 20 contained therein. 

Referring to Figs. 5A and 5B, there are illustrated enlarged cross sections along lines 5A-5A and 5B-5B of Fig. 3. 
Fig. 5A illustrates unsealed foil laminates. 5B illustrates sealed foil laminates as they are being peeled apart from each 
other. The top laminate 1 1 and bottom laminate 12 each comprise a metal foil section 41 and 42 respectively. The foil 
sections preferably comprise aluminum foil, however other metal foils are known in the art and may be used. The foil 

40 sections 41 and 42 are sufficiently thick such that when coated with a suitable polymer, they act as a barrier to moisture 
and oxygen and thereby prevent suture degradation. The foil sections are also sufficiently thin to provide a flexible pack- 
aging with an appropriate feel and user control when handling or opening. Ideally the foil thickness is from about 0.018 
mm to about 0.05 mm (0.7 mil to about 2.0 mils) and preferably from 0.025 mm to 0.038 mm (1 mil to 1 .5 mils) (1 mil is 
equal to .001 inch). 

45 The foil section 41 is laminated on one side 49 with a polymer coating 43 and the foil section 42 is laminated on 
one side 50 with a polymer coating 44. The coating 43 and the coating 44 are heated at a temperature high enough to 
provide a seal sufficiently impervious to moisture and oxygen and low enough to avoid disturbing the integrity of the 
suture material. The preferred heat sealing temperature range is from 104°C to 202°C (220°F to 395°F). 

Polymer laminations for foils are well known in the art. Suitable peelable foil laminates may include, for example, 

so laminations based on polypropylene, polyester, polyethylene, and a co-polymer of polyethylene and vinyl acetate. In a 
preferred embodiment, the coating 43 comprises polypropylene, which is laminated onto the foil 41 using an extrusion 
coating method and the coating 44 comprises polypropylene which is laminated onto foil 42 using a solvent based coat- 
ing method. Extrusion and solvent based methods of coating foil are well known in the art. A solvent based coating 
method includes solution coating methods and dispersion coating methods. In a preferred embodiment, a dispersion 

55 coating method is used. The coatings may be reversed, i.e. the top section may be coated using a solvent based coat- 
ing method and the bottom section may be coated using an extrusion coating method. 

Referring to Fig. 5B, as the package is peeled, i.e., the foil sections are separated, the coating 44 continues to 
adhere to the coating 43 by virtue of the heat sealing. The coating 44 is peelable, i.e., it at least partially separates from 
the foil section 42 to which it was laminated. The peel or separation of the foil sections may be affected by other means, 
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for example, the polymer coatings may separate from each other. 

It is desirable to keep the cavity 13 as small as possible so that the suture holding mechanism 15 fits snugly into 
the cavity 13. A snug fit allows greater control in opening the package 10. It is preferred, especially with heat sensitive 
sutures, that the heat sealing be spaced a distance away from the cavity 1 3. 
5 The ability of a package to keep out moisture can be expressed as a function of the stability of sutures contained 
in the package under controlled environmental conditions. Stability tests are well known in the art. One measure of 
suture stability is breaking strength at varying time intervals under controlled conditions. Fig. 8 illustrates the results of 
a 24 week accelerated stability study of various foil laminates using a 1 2 day in vitro breaking strength test as described 
in Example 1 below. 

w 

EXAMPLE 1 


A six month (24 week) accelerated stability study was conducted. VICRYL™ absorbable sutures were wound in 
polypropylene rather than paper folders to eliminate potential distribution of moisture between suture and folder. The 

15 sutures were packaged in peelable foil single overwraps and kept under accelerated environmental conditions of 50°C 
and 80% relative humidity. Every two weeks suture stability was evaluated using a 12 day in vitro test. In the 12 day in 
vitro test the sutures are submerged in a buffered water bath at 40.9°C + or - 0. 1 °C for twelve days. The 1 2 day in vitro 
test attempts to replicate what the results of a 21 day in vivo test would be. Using an Instron (registered Trade Mark) 
Test Instrument, the breaking tensile strength was measured for sutures packaged in foils labeled A-F. Foils A-D and F 

20 are peelable foils. Using infrared spectrographic analyses , the composition of the tested foils were determined to be as 
follows: 


Foil A Primarily polyester with silica based filler on surface. 


25 Foil B Multilaminate 

aluminum layer with polyester-polyethylene polyethylene/vinyl acetate/acrylic acid stearate 

peelable coating (outermost) (tripolymer of polyethylene/vinyl acetate/ acrylic acid with stearate additive) 


Foil C Top and bottom - polyethylene with butadiene/styrene type additive 

Foil D Top - polyethylene with amide species 

Bottom - Ethylene-co-vinyl acetate with amide species 


Foil E Vinyl heat seal coating applied using a solvent solution coating method 

Foil F Top - polypropylene 

Bottom - polypropylene 


The seal between the coating 43 and coating 44, in addition to being sufficiently impervious to moisture and oxy- 
40 gen, permits peeling of the sections 1 1 and 12 from one another. 

The seal strength of the package, i.e., the force per m (inch) of seal width required to peel the package open is suf- 
ficient to enable an average user enough control in opening the package 10 to transfer the suture holding mechanism 
into a sterile field. A seal strength of about 35.7 kg per m (2 pounds per inch) of seal width or less is preferred. Also, the 
seal strength is preferably high enough to maintain effective control in transferring the package, to maintain package 
45 integrity and to minimize the risk of the package opening, particularly in transportation and handling. Ideally the seal 
strength is no less than about 0.6 pounds per inch of seal width. Seal strength may be determined as described in 
Example 2 below. 

EXAMPLE 2 

Seal strength data is taken from a Model #1401 Instrom (registered Trade Mark) using a 4.5 kg (10 lb) load cell, 0- 
4.5 kg (0-10 lb.) full scale. One inch wide seals are tested or half inch wide seals are tested and the resulting values 
doubled. Two sealed surfaces are separated and the force applied is recorded as a curve on an Instron chart. The 
Instron curve for peelable foil is ideally rectangular in shape. The seal strength is determined by the value at the plateau 
55 of the curve. A seal strength value may be derived from the chart by drawing a perpendicular line from the midpoint of 
the distance from the start and the end of the curve. A horizontal line is extended at the top of the curve from the point 
where the perpendicular line intersects the curve. An average of the values above and below the horizontal line may 
then be used to determine seal strength. The seal strength was determined for 10 samples of polypropylene coated foil 
sections which had been heat sealed together. The first foil section was laminated using an extrusion coating method 
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and the second section was laminated using a solvent based coating method. The measured seal strength values in 
terms of kg per m (pounds per inch) of seal width were 16, 17, 16.8, 15.2, 15.7, 15.2, 16, 16, 18.2 (0.90, 0.95, 0.94, 
0.85, 0.88, 0.85, 0.90, 0.90, 1 .02). The average seal strength was 1 6 kg per m (0.90 pounds per inch) of seal width. 
The foil sections 41 and 42 have an outer layer of adhesive 45 and 46 respectively. The adhesive layers 45 and 46 

5 may comprise a solvent or solventless based adhesive. The adhesive layers 45 and 46, preferably comprised a solvent 
based adhesive or a hot melt adhesive, and most preferably, a urethane based or an extrusion laminated adhesive. The 
adhesive layer 45 and 46 each adhere an outer coating 47 and 48 respectively to the foil sheet 41 and 42 respectively. 

The outer coatings 47 and 48 are preferably comprised of polypropylene about 0.006 mm (.25 mil) to about 0.025 
mm (1 mil) thick. In other preferred embodiments, the outer coating 47 or the outer coating 48 may comprise polyethyl- 

10 ene, polyester or nylon. 

The flexibility of the foil package can be described in terms of its stiffness characteristics. In a preferred embodi- 
ment the package stiffness is no more than 1 96 mm-g (.017 inch-pounds) for a single foil laminate and is preferably from 
about 92 mm-g (.008 inch-pounds) to 173 mm-g (.015 inch-pounds) for each foil laminate. Package flexibility is intended 
to provide a softer feel to the user, minimize microbreaks in package from mishandling, and optimize control in use of 
15 the package. Package flexibility or stiffness may be determined as described in Example 3 below. 

EXAMPLE 3 

A model #1003 Tinius Olsen (registered Trade Mark) stiffness tester was used. Samples one inch by four inches 

20 were cut, folded over and heat sealed together to form a 25.4 mm (1 inch) by 50.8 mm (two inches) sample. A sample 
was placed on the tester, clamping a portion of the sample while the remaining portion is place on a moveable platform 
having a polished surface measuring 12.7 mm (1/2 inch) by 19.8 mm (25/32 inches) long. The moveable platform is 
connected to a pointer. As the clamped portion is rotated to a 45° angle, the moveable portion resists the movement 
causing the pointer to register a value. The pointer indicates a percent value of 1 152 mm-g (0.10 inch-lbs). The meas- 

25 ured stiffness values for a sample were averaged and then divided by two to give the stiffness of a single layer of foil 
laminate. The machine direction and the cross direction, i.e., perpendicular to the machine direction, were measured 
for each sample because stiffness may vary somewhat depending on the direction of testing. 

Samples of two preferred peelable foils were tested. Samples A and B each comprised a top and bottom foil lami- 
nate. The top foil laminate had a polypropylene coating with a thickness of 4.5 kg/ream + 0.45 kg (10 pounds/ream + 

30 1 .0 pounds), applied to a 0.038 mm (1 .5 mil) thick aluminum foil section using an extrusion coating method. The bottom 
foil had a polypropylene coating having a thickness of 0.64 kg/ream + 0.009 kg (1 .4 pounds/ream ± .02 pounds), applied 
to a 0.038 mm (1 .5 mil) thick aluminum foil section using a solvent based coating method. The outer coating for each 
section comprised a 50 ga. thick layer of polypropylene adhered with an adhesive to the foil section. The adhesive for 
Sample A was a solvent applied urethane based adhesive and the adhesive for Sample B was an extrusion applied eth- 

35 ylene acrylic acid adhesive. 

The following measurements were recorded: 


TABLE I 



A Top Section 

A Bottom Section 

B Top Section 

B Bottom Section 


Machine 

Cross 

Machine 

Cross 

Machine 

Cross 

Machine 

Cross 


19 

20 

16 

16 

25 

27 

20 

20 


19 

21 

16 

16 

26 

28 

20 

20 


19 

20 

16 

17 

27 

28 

20 

21 


20 

20 

16 

16 

27 

27 

19 

20 


20 

21 

16 

16 

25 

28 

19 

21 


20 

20 

16 

16 

26 

27 

20 

21 

Average 

20% 

20% 

16% 

16% 

26% 

28% 

20% 

21% 

x0.1 

.020 

.020 

.016 

.016 

.026 

.028 

.020 

.021 

2 = stiffness 

.010 

.010 

.008 

.008 

.013 

.014 

.010 

.014 


The suture 20 described with respect to Figs. 1 -5 is packaged in a suture holding mechanism which contains the 
suture and presents it for removal. A suitable suture holding mechanism is depicted in Figs. 6 and 7. The suture holding 
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mechanism 15 has a flat bottom section 22 with holding means 23 for one or more sutures 20 disposed around the 
periphery of the flat bottom section 22. The holding mechanism 15 comprises a first upwardly extending wall 24 dis- 
posed at the periphery of the flat bottom section and a second upwardly extending wall 25 disposed inwardly from the 
outer periphery of the holding mechanism. Spaced around the periphery are a plurality of hinged door members 26. A 

5 channel 27 is formed by the outside of the flat bottom section 22, and the inwardly spaced wall 25. The hinged door 
member 26 may be folded over on top of the suture 20 and locked in place. Also disposed at one end of the flat bottom 
section 22 is a third upwardly extending wall 28 having a plurality of cut out areas 29 for the needle 21 as shown. In 
practice, the suture 20 is wound about the outer periphery and in the channel 27 as previously described and the needle 
21 is then placed appropriately with a portion of it being held by one of the cut out areas 29 in the third upwardly extend- 

w ing wall 28. Disposed beneath the needle 21 is a deflectable portion 30. The deflectable portion 30 is formed by a cut 

31 in the bottom section 22 so that the deflectable portion 30 underlies the needle. 

As shown in Figure 7, the suture holding mechanism 15 depicted in Fig. 6 is encased or enclosed in a protective 
sleeve 32. The sleeve 32 may be made from Kraft (registered Trade Mark) sulfate board or similar material. The sleeve 

32 overlies the top of the suture holding mechanism 15 but has a cutout at one end thereof to expose the needle 21. 
15 The sleeve may have labeling information 60 printed on it. The bottom of the sleeve includes a deflectable portion 

formed by a cut in the bottom of the sleeve (not shown). The deflectable portion of the sleeve is aligned with and is 
slightly larger than the deflectable portion 30 of the suture holding mechanism 15. 

It is a simple matter when the user desires to extract the needle and suture from the package to grasp the needle 
with forceps. Because the area underlying the needle is deflectable, the forceps can be placed as deep as desired on 

20 the needle so that the needle only needs to be grasped once by the forceps and the needle and suture removed from 
the package, ready for use. Because the deflectable portion of the sleeve is slightly larger, it will prevent inadvertent dis- 
lodgement of the needle should the user happen to place a finger on the deflectable portion on the sleeve, it will not 
deflect the deflectable portion of the suture holder. Hence, the deflectable portions of both the suture holder and the 
sleeve only deflect in one direction. While the suture holding mechanism has been described with regard to Figs. 6 and 

25 7, other suture holding mechanisms can be used. 

The peelable foil package and the suture holding mechanism together provide a one step, no touch suture and nee- 
dle arming system for a sterile user. In use, a non sterile user will select a foil package containing a suture holding 
mechanism, peel open the package and transfer the suture holding mechanism into a sterile field. The suture holding 
mechanism will be labeled so a sterile user can determine if the suture is appropriate. The cut out portion of the sleeve 

30 32 exposes at least a portion of the needle so that the needle is accessible and will be readily grasped without having 
to tear or remove any of the protective sleeve. Thus, a sterile user can then grasp a suture needle and remove the 
suture without having to peel open a foil over wrap and without having to touch the needle. 

In a preferred embodiment the suture holding mechanism presents the needle so that it may easily be grasped by 
forceps or a needle holder used to hold a suture needle while suturing. The forceps or needle holder can deflect the 

35 bottom of the suture holding mechanism and its sleeve in one direction and obtain a good "bite" or grasp on the needle. 
The invention described and the specific details and the manner in which it may be carried out having been exem- 
plified it will be readily apparent to those skilled in the art that innumerable variations, modifications, and extensions of 
the basic principles involved may be made without departing from the scope of the present invention. 

40 Claims 

1 . A suture package (1 0) comprising : 

a first laminate (1 1) comprising a first foil section (41) laminated on a first side (49) with a first polymer coating 
45 (43) to form a material substantially impervious to moisture; and 

a second laminate (12) comprising a second foil section (42) laminated on a first side (50) with a second poly- 
mer coating (44) to form a material substantially impervious to moisture; 

wherein a second side of said first laminate (11) and a second side of said second laminate (12) are 
sealed together to form a substantially moisture impervious seal (14) and enclose a suture (20) between the 
so first laminate (1 1) and the second laminate (12) and within the seal (14); 

wherein the first foil section (41) and the second foil section (42) each comprise a flap (1 7, 1 8) for grasp- 
ing the package (10) to peel said first foil section (41) and said second foil section (42) from each other; and 
wherein said package (10) may be opened to enable transferring of the suture (20) to a desired area, 
characterised in that said first polymer coating (43) comprises an extrusion coated polymer; and 
55 said second polymer coating (44) comprises a solvent based coated polymer. 

2. The suture package (10) of claim 1, wherein the seal (14) has a seal strength of between 10.7 and 35.7 kg per m 
(0.6 and 2 pounds per inch) of seal width. 
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3. The suture package (10) of claim 1 or claim 2, wherein the thickness of the foil sections (41,42) is between 
0.018mm and 0.05mm (0.7 and 2.0 mils). 

4. The suture package (10) of claim 3, wherein the thickness of the foil sections (41,42) is between 0.025mm and 
0.038mm (1 and 1.5mil). 

5. The suture package (10) of any preceding claim, wherein the foil comprises aluminium. 

6. The suture package (1 0) of any preceding claim, 

wherein the first polymer coating (43) and second polymer coating (44) are heat-sealable polymers, and 
wherein said first laminate (1 1) and said second laminate (12) are heat sealed together. 

7. The suture package (10) of claim 6, wherein the first polymer coating (43) and second polymer coating (44) each 
comprise polypropylene. 

8. The suture package (10) of claim 6, wherein the first polymer coating (43) comprises polyethylene. 

9. The suture package (10) of claim 6, wherein the first polymer coating (43) comprises a copolymer of polyethylene 
and vinyl acetate. 

10. The suture package (10) of claim 6, wherein the heat seal is formed at a temperature between 104°C (220°F) and 
202°C (395°F). 

11. The suture package (10) of claim 6, wherein the second polymer coating (44) is peelable from the second foil sec- 
tion (42) when the second polymer coating (44) is heat sealed with the first polymer coating (43). 

12. The suture package (1 0) of claim 1 , wherein the solvent based coated polymer is a dispersion coated polymer. 

13. The suture package (10) of any preceding claim, wherein said package has rounded corners (16). 

14. The suture package (10) of any preceding claim, wherein the suture (20) is an absorbable suture. 

15. The suture package (10) of any of claims 1 to 13, wherein the suture (20) comprises a pre-moistened hydrophillic 
nylon material. 

16. The suture package (10) of any preceding claim, wherein the enclosed suture (20) is attached to a needle (21) and 
is packaged in a suture holding mechanism (15); and 

wherein the suture holding mechanism (15) comprises a bottom section (22) having a plane, and means 
(23) disposed on one side of said bottom section (22) for holding the suture (20) and displaying the needle (21) on 
said side, a portion (30) of said bottom section (22) underlying said needle (21) being deflectable out of the plane 
of said bottom section (22). 

17. The suture package (10) of claim 16, wherein the suture holding mechanism (15) further comprises a protective 
sleeve member (32) enclosing said suture holding mechanism (15), said sleeve (32) having a top, bottom, and two 
longitudinal sides connecting said top and bottom, said bottom (22) having a deflectable portion underlying the 
deflectable portion (30) of said suture holding mechanism (15). 

1 8. The suture package (1 0) of claim 1 7, wherein the protective sleeve member (32) has a cut out portion on the top of 
said protective sleeve (32) for exposing said needle (21) on said suture holding mechanism (15). 

1 9. The suture package (1 0) of claim 1 7, wherein the deflectable portion on the protective sleeve member (32) is larger 
than the deflectable portion (30) on said suture holding mechanism (15). 

20. The suture package (1 0) of any preceding claim, wherein at least one of said first foil section (41 ) and said second 
foil section (42) have an outer layer of an adhesive material (45, 46) adhering an outer coating to said at least one 
of said first foil section (41) and said second foil section (42). 

21. The suture package (10) of claim 20, wherein the adhesive material comprises a urethane based material. 
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22. The suture package (10) of claim 20, wherein the adhesive material comprises a hot melt adhesive. 

23. The suture package (10) of any of claims 20 to 22, wherein the outer coating comprises polypropylene. 
5 24. The suture package (1 0) of any of claims 20 to 22, wherein the outer coating comprises polyethylene. 

25. The suture package (10) of claim 24, wherein the outer coating further comprises polyester and nylon. 

26. The suture package (10) of any of claims 20 to 25, wherein the outer coating is from 0.006mm to 0.025mm (.25 mil 
w to 1 mil) thick. 

27. The suture package (10) of any preceding claim, wherein the stiffness of each of the first foil laminate (41) and the 
second foil laminate (42) is not greater than 196mm.g (.017 inch pounds). 

15 28. A suture arming system comprising a suture package (10) as claimed in any one of of the preceding claims suffi- 
ciently moisture impervious for storage of moisture sensitive absorbable sutures (20), and 

a sterile suture holding mechanism (15), 

wherein said package (10) is peelable to enable a non-sterile user to peel said package (10) open so 
20 that said sterile suture holding mechanism (15) can be transferred by the non-sterile user from a non-sterile 

area to a sterile area; 

wherein the sterile suture holding mechanism (15) includes a displayed suture needle (21) with an 
attached suture (20), said suture holding mechanism (15) capable of being separated from said package (10) 
when transferred to the sterile field, and said suture needle (21) being immediately accessible to a sterile user 
25 for arming a needle holder when said suture holding mechanism (15) is separated from the suture package 

(10) into the sterile field. 

29. The suture system of claim 28, wherein said suture holding mechanism (15) comprises: 

30 a flat bottom section (22) having a plane, and means (23) disposed on one side of said bottom section (22) for 

holding the suture (20) and displaying the needle (21) on said side, a portion (30) of said flat bottom (22) under- 
lying said needle (21) being deflectable out of the plane of said flat bottom section (22), and 
a protective sleeve member (32) enclosing said suture holding mechanism (15), said sleeve (32) having a top, 
bottom, and two longitudinal sides connecting said top and bottom, said bottom having a deflectable portion 

35 underlying the deflectable portion (30) of said suture holding mechanism (15). 

30. The suture system of claim 29, wherein said protective sleeve (32) is labelled to identify the suture (20) contained 
in the suture holding mechanism (15). 

40 31 . The suture system of claim 29 or claim 30, wherein the protective sleeve member (32) has a cut out portion on the 
top of said protective sleeve (32) for exposing said needle (21) on said suture holding mechanism (15). 

32. The suture system of any of claims 29 to 31 , wherein the deflectable portion on the protective sleeve member (32) 
is larger than the deflectable portion (30) on the suture holding mechanism (15). 

45 

Patentanspruche 

1. Verpackung (10) fur Nahtmaterial umfassend: 

so ein erstes Laminat (11) mit einem ersten Folienteil (41), das auf einer ersten Seite (49) mit einer ersten Poly- 

merschicht (43) laminiert ist, urn ein im wesentlichen feuchtigkeitsundurchlassiges Material zu bilden; und 
ein zweites Laminat (12) mit einem zweiten Folienteil (42), das auf einer ersten Seite (50) mit einer zweiten 
Polymerschicht (44) laminiert ist, urn ein im wesentlichen feuchtigkeitsundurchlassiges Material zu bilden; 
wobei eine zweite Seite des ersten Laminates (11) und eine zweite Seite des zweiten Laminates (12) 

55 dicht miteinander verbunden sind, urn eine im wesentlichen feuchtigkeitsundurchlassige dichte Verbindung 

(14) zu bilden und ein Nahtmaterial (20) zwischen dem ersten Laminat (11) und dem zweiten Laminat (12) 
innerhalb der dichten Verbindung (14) einzuschlieBen; 

wobei das erste Folienteil (41) und das zweite Folienteil (42) jeweils eine Lasche (17, 18) zum Erfassen 
der Verpackung (10) aufweisen, urn das erste Folienteil (41) und das zweiten Folienteil (42) voneinanderabzu- 


9 


EP 0 612 504 B1 


Ziehen und 

wobei die Verpackung (10) geoffnet werden kann, um die Ubergabe des Nahtmaterials (20) in einen 
gewunschten Bereich zu ermoglichen, 

dadurch gekennzeichnet, daf3 die erste Polymerschicht (43) ein extrusionsbeschichtetes Polymer und 
die zweite Polymerschicht (44) ein losungsmittelbeschichtetes Polymer enthalt. 

2. Verpackung (10) fur Nahtmaterial nach Anspruch 1 , bei welcher die dichte Verbindung (1 4) eine Festigkeit der dich- 
ten Verbindung von 10,7 bis 35,7 kp pro m (0,6 bis 2 Pfund pro Zoll) derselben hat. 

3. Verpackung (10) fur Nahtmaterial nach Anspruch 1 Oder 2, bei welcher die Dicke der Folienteile (41 , 42) zwischen 
0,018 und 0,05 mm (0,7 bis 2,0 Tausendstel Zoll) liegt. 

4. Verpackung (10) fur Nahtmaterial nach Anspruch 3, bei welcher die Dicke der Folienteile (41 , 42) zwischen 0,025 
und 0,038 mm (1 bis 1,5 Tausendstel Zoll) liegt. 

5. Verpackung (10) fur Nahtmaterial nach einem der bisherigen Anspruche, bei welcher die Folie aus Aluminium 
besteht. 

6. Verpackung (10) fur Nahtmaterial nach einem der bisherigen Anspruche, 

bei welcher die erste Polymerschicht (43) und zweite Polymerschicht (44) durch Warme dicht verbindbare 
Polymere sind, und 

bei welcher das erste Laminat (1 1 ) und das zweite Laminat (12) durch Warme dicht miteinander verbunden 

sind. 

7. Verpackung (10) fur Nahtmaterial nach Anspruch 6, bei welcher die erste Polymerschicht (43) und die zweite Poly- 
merschicht (44) jeweils Polypropylen enthalten. 

8. Verpackung (10) fur Nahtmaterial nach Anspruch 6, bei welcher die erste Polymerschicht (43) Polyethylen enthalt. 

9. Verpackung (10) fur Nahtmaterial nach Anspruch 6, bei welcher die erste Polymerschicht (43) ein Copolymer von 
Poyethylen und Vinylacetat enthalt. 

10. Verpackung (10) fur Nahtmaterial nach Anspruch 6, bei welcher die dichte Verbindung mittels Warme bei einer 
Temperatur zwischen 104 °C (220 °F) und 202 °C (395 °F) erfolgt. 

11. Verpackung (10) fur Nahtmaterial nach Anspruch 6, bei welcher die zweite Polymerschicht (44) vom zweiten Foli- 
enteil (42) abziehbar ist, wenn die zweite Polymerschicht (44) mittels Warme mit der ersten Polymerschicht (43) 
dicht verbunden ist. 

1 2. Verpackung (1 0) fur Nahtmaterial nach Anspruch 1 , bei welcher das losungsmittelbeschichtete Polymer ein disper- 
sionsbeschichtetes Polymer ist. 

13. Verpackung (10) fur Nahtmaterial nach einem der vorhergehenden Anspruche, bei welcher dieselbe abgerundete 
Ecken(16)hat. 

14. Verpackung (10) fur Nahtmaterial nach einem der vorhergehenden Anspruche, bei welcher das Nahtmaterial (20) 
ein absorbierbares Nahtmaterial ist. 

15. Verpackung (10) fur Nahtmaterial nach einem der Anspruche 1 bis 13, bei welcher das Nahtmaterial (20) ein vor- 
angefeuchtetes hydrophiles Nylonmaterial ist. 

16. Verpackung (10) fur Nahtmaterial nach einem der vorhergehenden Anspruche, bei welcher das eingeschlossene 
Nahtmaterial (20) mit einer Nadel (21) verbunden sowie in einer Nahtmaterial-Haltevorrichtung (15) verpackt ist; 
und 

bei welcher die Nahtmaterial-Haltevorrichtung (15) einen Bodenbereich (22) mit einem ebenen Teil sowie 
eine an einer Seite des Bodenbereiches (22) angeordnete Einrichtung (23) zum Halten des Nahtmaterials (20) und 
zum Sichtbarmachen der Nadel (21) auf dieser Seite aufweist, wobei ein unter der Nadel (21) liegender Teil (30) 
des Bodenbereiches (22) aus der Ebene des Bodenbereiches (22) herausbiegbar ist. 
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17. Verpackung (10) fur Nahtmaterial nach Anspruch 16, bei welcher die Nahtmaterial-Haltevorrichtung (15) weiterhin 
eine Schutzhiille (32) aufweist, welche die Nahtmaterial-Haltevorrichtung (15) einschlieBt und diese Hiilse aus 
einem Deckel, einem Boden sowie zwei Deckel und Boden verbindenden Langsseitenwanden besteht, wobei der 
Boden (22) einen herausbiegbaren Teil aufweist, der unter dem herausbiegbaren Teil (30) der Nahtmaterial-Halte- 
vorrichtung (1 5) liegt. 

18. Verpackung (10) fur Nahtmaterial nach Anspruch 17, bei welcher die Schutzhulle (32) an ihrer Oberseite einen 
ausgeschnittenen Bereich aufweist, urn die Nadel (21) und die Nahtmaterial-Haltevorrichtung (15) freizulegen. 

19. Verpackung (10) fur Nahtmaterial nach Anspruch 17, bei welcher der herausbiegbare Teil der Schutzhulle (32) gro- 
wer ist als der herausbiegbare Teil (30) der Nahtmaterial-Haltevorrichtung (15). 

20. Verpackung (10) fur Nahtmaterial nach einem der vorhergehenden Anspruche, bei welcher vom ersten Folienteil 
(41) und zweiten Folienteil (42) mindestens eine AuBenschicht (45, 46) aus Klebstoff hat, die an der AuBenseite 
mindestens eines des ersten Folienteils (41) und des zweiten Folienteils (42) haftet. 

21. Verpackung (10) fur Nahtmaterial nach Anspruch 20, bei welcher der Klebstoff ein Material auf Urethanbasis ent- 
halt. 

22. Verpackung (10) fur Nahtmaterial nach Anspruch 20, bei welcher der Klebstoff einen HeiBschmelzkleber enthalt. 

23. Verpackung (1 0) fur Nahtmaterial nach einem der Anspruche 20 bis 22, bei welcher die AuBenschicht Polypropylen 
enthalt. 

24. Verpackung (10) fur Nahtmaterial nach einem der Anspruche 20 bis 22, bei welcher die AuBenschicht Polyethylen 
enthalt. 

25. Verpackung (10) fur Nahtmaterial nach Anspruch 24, bei welcher die AuBenschicht weiterhin Polyester und Nylon 
enthalt. 

26. Verpackung (10) fur Nahtmaterial nach einem der Anspruche 20 bis 25, bei welcher die AuBenschicht von 0,006 
bis 0,025 mm (0,25 bis 1 Tausendstel Zoll) dick ist. 

27. Verpackung (10) fur Nahtmaterial nach einem der vorhergehenden Anspruche, bei welcher die Steifigkeit sowohl 
des ersten Folienlaminates (41) als auch des zweiten Folienlami nates (42) nicht groBer ist 196 mm «g (0,017 Zoll 
Pfund). 

28. Nahtmaterial-Verwendungssystem mit einer Verpackung (10) fur Nahtmaterial nach einem der vorhergehenden 
Anspruche, welche ausreichend feuchtigkeitsundurchlassig fur die Aufbewahrung feuchtigkeitsempfindlicher, 
absorbierbarer Nahtmaterialien (20) ist und 

eine sterile Nahtmaterial-Haltevorrichtung (15) aufweist, 

bei welchem die Verpackung (1 0) abziehbar ist, urn es einem nicht sterilen Benutzer zu ermoglichen, 
dies Verpackung durch Abziehen zu offnen, so daB die sterile Nahtmaterial-Haltevorrichtung (15) vom nicht 
sterilen Benutzer aus einem nicht sterilen Bereich in einen sterilen Bereich ubergeben werden kann; 

bei welchem die sterile Nahtmaterial-Haltevorrichtung (15) eine sichtbare Nahtmaterial-Nadel (21) mit 
angebrachtem Nahtmaterial (20) aufweist, die Nahtmaterial-Haltevorrichtung (15) von der Verpackung (10) 
getrennt werden kann, wenn sie in den sterilen Bereich ubergeben wird, und die Nahtmaterial-Nadel (21) 
unmittelbar danach fur einen sterilen Benutzer zur Verwendung eines Nadelhalters erfaBbar ist, wenn die 
Nahtmaterial-Haltevorrichtung (15) von der Verpackung (10) fur Nahtmaterial getrennt und in den sterilen 
Bereich ubergeben wird. 

29. Nahtmaterial-System nach Anspruch 28, bei welchem die Nahtmaterial-Haltevorrichtung (15) umfaBt: 

einen flachen Bodenbereich (22) mit einem ebenen Teil sowie einer an einer Seite des Bodenbereiches (22) 
angeordneten Einrichtung (23) zum Halten des Nahtmaterials (20) und zum Sichtbarmachen der Nadel (21) 
auf dieser Seite, einem unter der Nadel (21) liegenden Teil des flachen Bodens (22), der aus der Ebene des 
flachen Bodenbereiches (22) herausbiegbar ist, und 

eine Schutzhulle (32), welche die Nahtmaterial-Haltevorrichtung (15) einschlieBt, wobei diese Hiille (32) aus 
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einem Deckel, einem Boden sowie zwei Deckel und Boden verbindenden Langsseitenwanden besteht und der 
Boden einen herausbiegbaren Teil aufweist, der urtterdem herausbiegbaren Teil (30) der Nahtmaterial-Halte- 
vorrichtung (15) liegt. 

30. Nahtmaterial-System nach Anspruch 29, bei welchem die Schutzhulle (32) etikettiert ist, um das in der Nahtmate- 
rial-Haltevorrichtung (15) enthaltene Nahtmaterial (20) zu identifizieren. 

31. Nahtmaterial-System nach Anspruch 29 Oder 30, bei welchem die Schutzhulle (32) an ihrer Oberseite einen aus- 
geschnittenen Bereich aufweist, umdie Nadel (21) auf der Nahtmaterial-Haltevorrichtung (15)sichtbar zu machen. 

32. Nahtmaterial-System nach einem der Anspruche 29 bis 31 , bei welchem der herausbiegbare Teil an der Schutz- 
hulle (32) groBer ist als der herausbiegbare Teil (30) an der Nahtmaterial-Haltevorrichtung (15). 

Revendications 

1 . Empaquetage pour sutures (1 0) comprenant : 

un premier stratifie (11) comprenant une premiere partie de feuille (41) stratifiee sur un premier cote (49) avec 
un premier revetement de polymere (43) pour former un materiau pratiquement impermeable a I'humidite ; et 
un second stratifie (12) comprenant une seconde partie de feuille (42) stratifiee sur un premier cote (50) avec 
un second revetement de polymere (44) pour former un materiau pratiquement impermeable a I'humidite ; 

dans lequel un second cote dudit premier stratifie (11) et un second cote dudit second stratifie (12) sont 
soud6s ensemble pour former un joint pratiquement impermeable a I'humidite (14) et enferment une suture 
(20) entre le premier stratifie (1 1) et le second stratifie (12) et a I'interieur du joint (14) ; 

dans lequel la premiere partie de feuille (41) et la seconde partie de feuille (42) comprennent chacune 
une patte (1 7, 18) pour saisir I'empaquetage (10) afin de separer ladite premiere partie de feuille (41) et ladite 
seconde partie de feuille (42) Tune de I'autre ; et 

dans lequel ledit empaquetage (10) peut etre ouvert pour permertre le transfert de la suture (20) vers 
une zone souhaitie, 

caracterise en ce que ledit premier revetement de polymere (43) est constitue d'un polymere etendu par 
extrusion ; et 

ledit second revetement de polymere (44) est compose d un polymere etendu a base de solvant. 

2. Empaquetage pour sutures (10) de la revendication 1, dans lequel le joint (14) a une resistance mecaniquede joint 
entre 1 0,7 et 35,7 kg par metre (0,6 et 2 livres par pouce) de largeur de joint. 

3. Empaquetage pour sutures (10) de la revendication 1 ou de la revendication 2, dans lequel I'epaisseur des parties 
de feuille (41 , 42) est entre 0,018 mm et 0,05 mm (0,7 et 2 mils). 

4. Empaquetage pour sutures (10) de la revendication 3, dans lequel I'epaisseur des parties de feuille (41, 42) est 
entre 0,025 mm et 0,038 mm (1 et 1 ,5 mils). 

5. Empaquetage pour sutures (10) de I'une quelconque des revendications precedentes, dans lequel ladite feuille est 
compose d'aluminium. 

6. Empaquetage pour sutures (10) de I'une quelconque des revendications precedentes, 

dans lequel le premier revetement de polymere (43) et le second revetement de polymere (44) sont a base 
de polymeres pouvant etre thermosoudes, et 

dans lequel ledit premier stratifie (1 1) et ledit second stratifie (12) sont thermosoudes ensemble. 

7. Empaquetage pour sutures (10) de la revendication 6, dans lequel le premier revetement de polymere (43) et le 
second revetement de polymere (44) sont composes chacun de polypropylene. 

8. Empaquetage pour sutures (10) de la revendication 6, dans lequel le premier revetement de polymere (43) est 
compose de polyethylene. 

9. Empaquetage pour sutures (10) de la revendication 6, dans lequel le premier revetement de polymere (43) est 
compose d'un copolymere de polyethylene et d'acetate de vinyle. 
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10. Empaquetage pour sutures (10) de la revendication 6, dans lequel le thertmosoudage est realise a une tempera- 
ture entre 104°C (220°F) et 202°C (395°F). 

11. Empaquetage pour sutures (10) de la revendication 6, dans lequel le second revetement de polymere (44) peut 
etre separe de la seconde partie de feuille (42) quand le second revetement de polymere (44) est thermosoude 
avec le premier revetement de polymere (43). 

12. Empaquetage pour sutures (10) de la revendication 6, dans lequel le polymere etendu a base de solvant est un 
polymere etendu par dispersion. 

13. Empaquetage pour sutures (10) de Tune quelconque des revendications precedentes, dans lequel ledit empaque- 
tage presente des coins arrondis (16). 

14. Empaquetage pour sutures (10) de I'une quelconque des revendications precedentes, dans lequel la suture (20) 
est une suture absorbable. 

15. Empaquetage pour sutures (10) de I'une quelconque des revendications 1 a 13, dans lequel la suture (20) est com- 
posee d'un materiau de nylon hydrophile prealablement humidifie. 

16. Empaquetage pour sutures (10) de I'une quelconque des revendications precedentes, dans lequel la suture enfer- 
mee (20) est attachee a une aiguille (21) et est empaquetee dans un mecanisme support de suture (15) ; et 

dans lequel, le mecanisme support de suture (15) comprend une partie inferieure (22) presentant un plan, 
et un moyen (23) place sur un cote deladite partie inferieure (22) pour maintenir la suture (20) et presenter I'aiguille 
(21) sur ledit cote, une partie (30) deladite partie inferieure (22), sous-tendant ladite aiguille (21), pouvant etre 
ecartee du plan deladite partie inferieure (22). 

17. Empaquetage de sutures (10) de la revendication 16, dans lequel le mecanisme support de suture (15) comprend, 
de plus, un Element gaine de protection (32) enfermant ledit mecanisme support de suture (15), ladite gaine (32) 
ayant un dessus, un fond et deux c6tes longitudinaux se raccordant auxdits dessus et fond, ledit fond (22) ayant 
une partie pouvant etre ecartee sous-tendant la partie pouvant etre ecartee (30) dudit mecanisme support de 
suture (15). 

18. Empaquetage de sutures (10) de la revendication 17, dans lequel I'element gaine de protection (32) presente une 
partie en decoupe sur le dessus deladite gaine de protection (32) pour mettre a nu ladite aiguille (21) sur ledit 
mecanisme support de suture (15). 

19. Empaquetage de sutures (10) de la revendication 1 7, dans lequel la partie pouvant etre ecartee sur I'element gaine 
de protection (32) est plus grande que la partie pouvant etre ecartee (30) sur ledit mecanisme support de suture 
(15). 

20. Empaquetage pour sutures (10) de I'une quelconque des revendications precedentes, dans lequel au moins une 
deladite premiere partie de feuille (41) et deladite seconde partie de feuille (42) presente une couche exterieure a 
base d'un materiau adhesif (45, 46) adherant a un revetement exterieur sur ladite au moins une deladite premiere 
partie de feuille (41) et deladite seconde partie de feuille (42). 

21 . Empaquetage pour sutures (1 0) de la revendication 20, dans lequel la materiau adhesif est compose d'un materiau 
a base d'urethane. 

22. Empaquetage pour sutures (10) de la revendication 20, dans lequel la materiau adhesif est compose d'un adhesif 
thermofusible. 

23. Empaquetage pour sutures (10) de I'une quelconque des revendications 20 a 22, dans lequel le revetement exte- 
rieur est compose de polypropylene. 

24. Empaquetage pour sutures (10) de I'une quelconque des revendications 20 a 22, dans lequel le revetement exte- 
rieur est compose de polyethylene. 

25. Empaquetage pour sutures (10) de la revendication 24, dans lequel le revetement exterieur est compose, en outre, 
de polyester et de nylon. 
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26. Empaquetage pour sutures (10) de I'une quelconque des revendications 20 a 25, dans lequel le revetement exte- 
rieur est de 0,006 mm a 0,025 mm (0,25 mil a 1 mil) d'epaisseur. 

27. Empaquetage pour sutures (1 0) de I'une quelconque des revendications precedentes, dans lequel la rigidite de 
chacune de la premiere feuille stratifiee (41) et de la seconde feuille stratifiee (42) n'est pas superieure a 196 mm 
par g (0,017 pouce par livre). 

28. Systeme de presentation de sutures comprenant un empaquetage de sutures (10) comme revendique a I'une quel- 
conque des revendications precedentes, suffisamment impermeable a I'humidite pour le stockage de sutures 
absorbables sensibles a I'humidite (20), et 

un mecanisme support de suture sterile (15), 

dans lequel ledit empaquetage (10) est pelable pour permettre a un utilisateur non sterile d'ouvrir ledit 
empaquetage (10) par pelage de sorte que ledit mecanisme support de suture sterile (15) peut etre transfere 
par I'utilisateur non sterile depuis une zone non sterile vers une zone sterile ; 

dans lequel le mecanisme support de suture sterile (15) comprend une aiguille a suture presentee (21) 
avec une suture attachee (20), ledit mecanisme support de suture (15) susceptible d'etre separe dudit empa- 
quetage (10) lorsque transfere vers le champ sterile, et ladite aiguille a suture (21) etant immediatement 
accessible a un utilisateur sterile pour presentation a un porte-aiguille quand ledit mecanisme support de 
suture (15) est separe de I'empaquetage de suture (10) dans le champ sterile. 

29. Systeme de suture de la revendication 28, dans lequel ledit mecanisme support de suture (15) comprend : 

une partie inferieure a fond plat (22) presentant un plan, et un moyen (23) place sur un cote deladite partie infe- 
rieure (22) pour maintenir la suture (20) et presenter I'aiguille (21) sur ledit cote, une partie (30) dudit fond plat 
(22) sous-tendant ladite aiguille (21) pouvant etre ecartee hors du plan deladite partie a fond plat (22), et 
un element gaine de protection (32) enfermant ledit mecanisme support de suture (15), ladite gaine (32) ayant 
un dessus, un dessous et deux cotes longitudinaux se raccordant auxdits dessus et dessous, ledit dessous 
presentant une partie pouvant etre ecartee, sous-tendant la partie pouvant etre ecartee (30) dudit mecanisme 
support de suture (15). 

30. Systeme de suture de la revendication 29, dans lequel ladite gaine de protection (32) est etiquetee pour identifier 
la suture (20) contenue dans le mecanisme support de suture (15) 

31. Systeme de suture de la revendication 29 ou de la revendication 30, dans lequel I'element gaine de protection (32) 
presente une partie en decoupe sur le dessus deladite gaine de protection (32) pour mettre a nu ladite aiguille (21) 
sur ledit mecanisme support de suture (15). 

32. Systeme de suture selon I'une quelconque des revendications 29 a 31 , dans lequel la partie pouvant etre ecartee 
sur I'element gaine de protection (32) est plus grande que la partie pouvant etre ecartee (30) sur le mecanisme 
support de suture (15). 
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FIG. 3 
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